Reduction of health inequalities within and between countries is a global health priority, but little is known about the determinants of popular support for this goal. We used data from the World Health Survey to assess individual preferences for prioritizing reductions in health and health care inequalities. We used descriptive tables and regression analysis to study the determinants of preferences for reducing health inequalities as the primary health system goal. Determinants included individual socio-demographic characteristics (age, sex, urban residence, education, marital status, household income, self-rated health, health care use, satisfaction with health care system) and country-level characteristics [gross domestic product (GDP) per capita, disability-free life expectancy, equality in child mortality, income inequality, health and public health expenditures]. We used logistic regression to assess the likelihood that individuals ranked minimizing inequalities first, and rank-ordered logistic regression to compare the ranking of other priorities against minimizing health inequalities. Individuals tended to prioritize health system goals related to overall improvement (improving population health and health care responsiveness) over those related to equality and fairness (minimizing inequalities in health and responsiveness, and promoting fairness of financial contribution). Individuals in countries with higher GDP per capita, life expectancy, and equality in child mortality were more likely to prioritize minimizing health inequalities.
Introduction
Reducing inequalities in health and health care between countries has long been a goal of global health policy. For example, on the first page of its inaugural World Health Report, the World Health Organization (WHO) noted that the life expectancy gap between low-and high-income countries can surpass 35 years, with some of the least developed countries spending less than US$4 per capita annually on health carefar less than high-income countries such as France and the United States, which each spend more that US$1800 per capita annually on health care (World Health Organization 1995: 1) .
More recently, reducing within-country inequalities in health and health care has become part of the global health agenda (Braveman and Tarimo 2002; Houweling and Kunst 2010) . The first page of the Final Report of WHO's Commission on Social Determinants of Health cites the same 30-year life expectancy gap between high-and low-income countries, but also observes that, 'within countries, the differences in life chances are dramatic and are seen worldwide. The poorest of the poor have high levels of illness and premature mortality. But poor health is not conEned to those worst off. In countries at all levels of income, health and illness follow a social gradient: the lower the socioeconomic position, the worse the health . . . Putting right these inequities -the huge and remediable differences in health between and within countries -is a matter of social justice. ' 
(WHO Commission on Social Determinants of Health 2008)
Given these calls for prioritizing within-country inequalities in health and health care, particularly within low-income countries, it is worth asking: who cares about health inequalities? Many higher-income countries have prioritized reduction of within-country inequalities through targeted programmes and policies (Townsend and Davidson 1982; Acheson 1998 ; US Department of Health and Human Services 2000; Hogstedt et al. 2004; Marmot 2010; Centers for Disease Control and Prevention 2011) . It is also increasingly a priority among the health and health policy experts who populate the committees that issue the reports cited above. But is this priority shared by the populations targeted by these calls for prioritization of within-country inequalities?
We used international survey data to investigate this question. We examined which countries and regions of the world place higher priority on reducing inequalities in health and health care relative to other health system goals, and whether this prioritization is impacted by socio-demographic and country-specific health and socio-economic factors.
Methods

Study data
We used data from the World Health Survey (WHS) to assess individual preferences for prioritizing reductions in health and health care inequalities. The WHS was a cross-sectional survey administered in 70 countries (listed in Appendix 1) in 2002-03 to assess behavioural risk factors, mental health, chronic health conditions and interactions with the health care system (Ü stün et al. 2003) . The WHS's sampling frame covered 100% of a country's eligible population, and the target population included any male or female adult aged 18 and above. Australia, Brazil, Hungary, Turkey and Zimbabwe did not provide rankings on health goals and were excluded from our analysis. We used sampling weights provided by WHO for WHS countries. Sampling weights were unavailable for Austria, Belgium, Denmark, Germany, Greece, Guatemala, Italy, Netherlands, Slovenia and the United Kingdom, which were therefore self-weighted. We used post-stratification (Korn and Graubard 1999) in order to weight each country by its adult (age 15 and over) population size, using World Bank population estimates (World Bank 2011).
Outcomes
The WHS asked individuals to rank, in order of importance, five health system goals: (1) improving population health; (2) minimizing health inequalities; (3) improving health system responsiveness; (4) minimizing inequalities in health system responsiveness; and (5) fairness in financial contribution. Individuals were shown cards with the five goals and asked to put them in their preferred order (see Appendix 2). We measured individual preferences for reducing health inequalities by creating a binary variable for whether or not the respondent ranked minimizing health inequalities as the first health system goal.
Individual covariates
We included individual socio-demographic characteristics likely to influence preferences for health system goals. We included a categorical measure of education (<primary, primary, secondary, >secondary) and a measure of permanent income, as socio-economic characteristics have been shown to affect preferences for reducing inequalities . Permanent income was estimated using an asset-based index developed by Ferguson and colleagues (Ferguson et al. 2003) , which has been used in previous cross-national studies of economic status and health in developing countries (Gakidou et al. 2007 ). This approach assumes that economic status is an unobserved latent variable and is estimated by a random-effects probit model using measures of household ownership of assets (e.g. refrigerator, radio, car, etc.), access to services (e.g. drinking water), and known predictors of income (e.g. age and education). Coefficients on the asset variables from the model indicate thresholds on the latent income scale, above which households are more likely to own particular assets; that is, if a household's estimated permanent income is greater than the asset threshold, there is a greater than 0.5 probability that they own the item. This asset scale is then applied to each household to estimate permanent income. Previous research has shown these estimates of household income to provide reliable, if imperfect, estimates of permanent income (Ferguson et al. 2003) . Finally, we included a Likert-type measure of each individual's satisfaction with the way health care runs in their country, and a measure of the last time an individual needed health care for themselves or their child, as these may affect individual perceptions of health system functioning WHO CARES ABOUT HEALTH INEQUALITIES? (Blendon et al. 2001; Murray et al. 2001) . Data on perceived health care needs were not available from Turkey.
Country-level covariates
We collected data on gross domestic product (GDP) per capita in 2002 or 2003 (depending on availability and expressed in constant 2005 international dollars), income inequality (as measured by the Gini coefficient), the percentage of GDP spent on health expenditures, and the percentage of total health expenditures spent on public health from the World Development Indicators (WDI) Database (World Bank 2011). Gini coefficients for countries without WDI data (China, Congo, Czech Republic, Denmark, France, Ghana, India, Kenya, Mauritius, Namibia, Netherlands, Portugal, Slovakia, United Kingdom) were supplemented using the Luxembourg Income Survey, the Central Intelligence Agency (CIA) Factbook and the United Nations. To evaluate whether preferences for reducing health inequality were associated with poorer average health or health inequalities, we also included estimates of disability-free life expectancy and total inequality in infant mortality. The measure of overall inequality in infant mortality ranges from 0 to 1 (1 being interpreted as complete equality), and was published in 2000 by the WHO (World Health Organization 2000).
Statistical analysis
We used descriptive tables and regression analysis to study the determinants of preferences for reducing health inequalities as a goal. Our main analysis used logistic regression, with the outcome being whether the individual ranked minimizing reducing inequalities first, the strongest possible preference for minimizing health inequalities. Because it could be argued that this is too strong a test, we also explored how health inequalities were ranked relative to other specific goals using rank-ordered logistic regression. The rank-ordered logistic model (Allison and Christakis 1994; Long and Freese 2006) compares the likelihood of ranking a set of alternatives against a base category. We set 'minimizing health inequalities' as the base category to allow comparisons against each of the other alternatives. All analyses were conducted using Stata 12. We used the cluster option in all models to adjust the standard errors to account for nesting of respondents within countries. Table 1 shows descriptive statistics for the sample. The highest average rank (1 ¼ highest, 5 ¼ lowest) was for improving population health (1.95), considerably ahead of the next most prioritized goal, improving health system responsiveness (2.81). Table 2 shows the overall frequency with which each of the five health goals was ranked for the entire WHS population. Improving overall population health dominates as the primary health system goal, with 58% of respondents ranking it first. Roughly 11% of respondents ranked reducing health inequalities as the 1st goal. In general, the two goals prioritizing population average outcomes were ranked first by 73% of the sample, whereas the three equality and fairness-related priorities were ranked first 27% of the time. There was also a clear preference for ranking fairness in financial contribution as the least important goal (43%). Rankings for the 2nd-4th goals were more ambiguous. For example, improving health system responsiveness was most often ranked second (31%), but only slightly more frequently than reducing health inequalities (25%). Figure 1 shows bivariate scatterplots of the relationship between the probability of ranking minimizing health inequalities first against GDP per capita (upper panel), equality in child health (middle panel) and disability-free life expectancy (lower panel). There was a general tendency for individuals in countries with higher GDP per capita, higher child health equality and longer disability-free life expectancy to prioritize minimizing health inequalities. Table 3 shows results from the logistic regression analysis modelling the probability of ranking minimizing health inequalities as the first goal. The first column contains marginal effects of individual-level covariates on ranking minimizing health inequalities first, without any country-level covariates. While few of the individual-level characteristics were strong predictors, individuals with less than a secondary education were more likely than those with more education to prioritize reducing health inequalities. Individuals in the lower income quintiles were less likely than those in the top quintile to prioritize minimizing health inequalities. Those reporting greater dissatisfaction with a country's health care system were more likely to prioritize reducing health inequalities, while those reporting never needing health care were less likely to do so.
Results
Model 2 (Table 3) shows the impact of adding country-level covariates on preference for reducing health inequality. Conditional on individual covariates, only GDP per capita emerged as an important determinant. According to this model, each US$10 000 increase in GDP per capita (just over 1 standard deviation) increased the probability of ranking minimizing health inequalities first by 5.5 percentage points [95% confidence interval (CI): 2.8, 8.2]. This effect was reduced by the inclusion of fixed effects for WHO region (Model 3 in Table 3 ). Controlling for regional fixed effects, countries with higher levels of equality in child mortality were more likely to rank reducing health inequalities first (marginal effect [ME] ¼ 6.4, 95% CI: 2.2, 10.6). Conditional on individual and country-level characteristics, individuals in the European region were less likely than those in the African region to rank minimizing health inequalities first, though this effect was imprecise (ME ¼ À12.1, 95% CI: À23.7, À0.4). Finally, after adjustment for individual covariates, country characteristics and regional fixed effects, individuals in the lowest income quintile were 3.2 (95% CI: 1.0, 5.3) percentage points less likely than those in the richest quintile to rank minimizing health inequalities first.
We obtained results similar to those reported in Table 3 when we used rank-ordered logistic regression to compare minimizing health inequalities against the other specific alternatives (Table 4 ). The coefficients in Table 4 represent the log-odds of ranking each alternative higher than health inequalities. With respect to individual characteristics, those with less recent need for health care had increased likelihood of preferring improving overall population health to reducing health inequalities. Increasing levels of reported dissatisfaction with a country's health care system was associated with a decreased likelihood of ranking improving population health above minimizing health inequalities. Interestingly, the higher probability of ranking minimizing inequality first seen among those in the lowest income quintile in Table 3 appears to result from preferring improving responsiveness (odds ratio [OR] ¼ 1.30, 95% CI: 1.0, 1.7) and reducing inequality in responsiveness (OR ¼ 1.34, 95% CI: 1.2, 1.6) to reducing health inequalities. The effects of higher GDP per capita and childhood equality on ranking minimizing health inequalities first (Table 3 ) appear to be driven by individuals in higher GDP countries being less likely to rank improving population health over reducing health inequalities. Table 5 shows the predicted probability (derived from the rank-ordered logistic model evaluated at the mean value of all model covariates) of ranking each alternative first for selected contrasts. Individuals in the highest (vs lowest) income quintile were more likely to rank minimizing health inequalities as the first goal (16.8% vs 14.9%). At the country level, 17.3% of those at the 85th percentile of GDP per capita (roughly US$12 000) ranked minimizing health inequalities as the first goal, compared with 14.7% of those near the 25th percentile (roughly US$1200). At a regional level the highest probability of ranking minimizing health inequalities first was in the Eastern Mediterranean region (24.7%), and the lowest was in the European region (7.6%)
Discussion
This study produced three main findings. First, among WHS respondents, there was a clear preference for prioritizing overall improvement in population health first, and fairness in financial contribution last, among the WHS options for health system goals. In general, individuals tended to prioritize goals related to overall improvement (improving population health and health care responsiveness) over those related to equality and fairness (minimizing inequalities in health and responsiveness, and promoting fairness of financial contribution).
Second, there was variation across countries in the prioritization of reducing health inequalities. Among WHS respondents, the probability of ranking minimizing health inequalities as the first goal was higher in countries with higher GDP per capita, life expectancy and equality in child mortality. Third, while the individual-level covariates in the WHS data were weak predictors of individual rankings, we found some evidence that poorer individuals were less likely than richer individuals to prioritize minimizing health inequalities.
To our knowledge, only one other survey of individual preferences for health system goals has been reported. Gakidou and colleagues examined the same five goals, using different methods, in the WHO's Multi-Country Survey Study of 51 countries in 2000-01 . They also found that higher GDP countries were more likely to give more weight to equality and fairness-related goals, but in contrast with our results they found that higher individual education was associated with decreased preference for minimizing health inequalities. However, the difference in results may be due to important differences in sample coverage and analytic methodology. First, there was substantial regional variation: their sample was dominated by countries in the WHO European region (63% of all countries vs 43% for our study) and included none from the WHO African region (vs 26% for our study). Second, their sample included a mixture of brief in-person interviews and postal surveys. Finally, they used a substantially different analytic technique by assigning relative weights to each of the five goals and using seemingly unrelated regression to estimate associations with individual and country characteristics, rather than the logistic models we used.
There are several possible reasons for the association between national health, wealth and health equality, and higher prioritization of health inequalities. First, prioritization of equality and fairness may be a driver of improved health, wealth and equality, especially if poorer individuals are at highest risk for poor health outcomes. This prioritization may result, by design or by accident, in support for policies and programmes that improve GDP, life expectancy and equality in child mortality.
Conversely, prioritization of equality and fairness may be a 'luxury' of healthier and wealthier populations. In countries that have already attained relatively high GDP and life expectancy, individuals may be less likely to see further improvements in average health and health care as a top priority, and thus more likely to prioritize equality and fairness goals. By contrast, individuals in countries with lower life expectancy and GDP may prioritize improvement in health and health care ahead of equality and fairness.
Third, many of the European countries with high life-expectancy whose residents favoured minimizing health inequalities have, over the past few decades, initiated programmes to address and bring attention to health inequalities (World Health Organization Regional Office for Europe 1999). Respondents' relatively higher prioritization of minimizing health inequality in these countries may reflect exposure to media coverage of these programmes and policy priorities. Finally, it remains possible that unmeasured factors-for example, characteristics of the health system in different countries, or mass attitudes or values regarding health and economic development-may be associated with better health, wealth and equality, and respondents' higher prioritization of reducing inequality. Our analyses have some important limitations. First, the WHS is a cross-sectional survey, so we cannot determine any causal effects. Second, we used post-stratification to weight countries by population size. Weighting countries equally may lead to different results, but based on Figure 1 it seems likely that the general patterns would remain similar. Third, the rank-ordered logistic model imposes the independence of irrelevant alternatives assumption (i.e. that preferences for reducing inequality (continued) against a specific alternative do not depend on which other choices have already been made) (Long and Freese 2006) . Fourth, while the WHS includes richer and poorer countries in all WHO regions, our estimates cannot be considered globally representative. Similar analyses with different countries could produce different results. An additional limitation concerns the wording of the survey questions. The WHS describes minimizing inequalities in health as 'all people should have equal chances of being healthy', and minimizing inequalities in responsiveness as 'the health system is equally responsive to all people, no matter their wealth, social status, sex, age or religious or other beliefs'. The former describes inequalities between individuals, while the latter describes inequalities between social groups. This distinction, which has received attention in the literature on inequality measures (Murray et al. 1999; Braveman 2003) , may introduce a subtle framing effect which could impact respondents' relative prioritization of these two options. Similarly, the questions related to equality and fairness are framed in terms of minimization, while the questions related to population average outcomes are framed in terms of maximization. More generally, the level of detail differs for each of the options, which could introduce an 'unpacking effect' that may influence respondents' prioritization (Van Boven and Epley 2003) . Finally, while considerable efforts were made to make surveys available in local languages, results may be affected by different conceptualizations of 'equality', due to cultural differences or translation difficulties. For example, one recent US study found that the translation of the word 'fair' to the Spanish 'regular' led respondents to report poorer health than they would in English (Viruell-Fuentes et al. 2011) .
Conclusion: why does it matter who cares about health inequalities?
Our findings have several implications regarding the prioritization of equality in global health policy. A number of scholarly articles (Braveman and Tarimo 2002; Marmot 2006; Ostlin et al. 2011) and reports (WHO Commission on Social Determinants of Health 2008) have recommended that more attention be paid to reducing within-country health inequalities within low-and middle-income countries. These documents generally emphasize the importance of simultaneously addressing both overall improvement and equality in health, and these goals are not necessarily mutually exclusive. Ideally, policies or programmes that target improvements in health and health system responsiveness would also reduce inequalities. For example, there is some evidence that reducing conventional coronary heart disease (CHD) risk factors in both high-and low-income countries would reduce both the overall population burden of CHD and absolute social inequalities in CHD (Lynch et al. 2006; Kivimäki et al. 2008; Rosengren et al. 2009 ).
However, in practice it may be difficult to simultaneously improve health outcomes and health systems performance, reduce inequalities, and ensure fairness in health and health care. General theories on the diffusion of innovations suggest that, because more advantaged individuals are often early adopters, innovations that improve health may exacerbate socio-economic inequalities in health (Rogers 2003) . In particular, the differential uptake of new medical technologies (e.g. new drugs) and disease prevention strategies (e.g. cancer screening) by advantaged and disadvantaged groups may contribute to or even widen health inequalities (Link et al. 1998; Goldman and Smith 2005; Phelan and Link 2005; Levine et al. 2007 ). Therefore, policies or programmes that target the reduction of inequalities may differ from those that target improvements in average health or health system responsiveness within a country, and improvements in overall health can exacerbate relative health inequalities in the short term. Given this, David Mechanic has suggested that, 'Enhancing overall population health and reducing disparities are different objectives and are sometimes in conflict . . . Concepts of justice might suggest sacrifice of some overall gains in population health to achieve a more The results of our study indicate that there may be support for this trade-off between overall improvement and equality, particularly in low-and middle-income countries. Individuals in low-and middle-income countries may thus favour policies or programmes that improve overall health or health care, even if they do not reduce health inequalities, over those that target health equality and fairness per se.
The results of our study may also encourage us to rethink the role of expertise in setting the global health policy agenda. One study of a WHO report ranking health systems across countries, which relied entirely on a survey of public health experts, found little correlation with the views of laypersons living in those countries, particularly the poor and elderly (Blendon et al. 2001) . While these differences may reflect a faulty comparison between measures of individual satisfaction and overall health system performance (Murray et al. 2001) , there is some evidence of a gulf between lay and expert views on health and health care (Blendon et al. 1993) .
The expert authors of articles and reports calling for greater attention to within-country health equality in low-and middle-income countries undoubtedly have the best interests of lay individuals in mind. However, these calls may not reflect the priorities of the individuals whose interests they champion. This raises questions regarding the proper place of non-experts in global health decision-making. If the preferences of laypersons from resource-poor countries are taken into account, global health policies may differ from expert recommendations, particularly with respect to the relative prioritization of overall improvements in health and health care, equality and fairness.
This observation impacts the constitution of global health governance and the pursuit of social justice. Two forms of justice are relevant to global health governance: distributive justice, which ensures the fair allocation of resources within and between countries; and procedural justice, which ensures that there is a fair process for allocating resources. Proponents of distributive justice argue that global health resources should be allocated in a way that promotes equity in health outcomes, access to health care, opportunities for health and the determinants of health (Daniels 2006) . Proponents of procedural justice stress the importance of establishing fair procedures for resolving disagreements about the fair allocation of resources (Gutmann and Thompson 1997; Daniels 2000) , ensuring that individuals who are affected by distributive decisions are adequately represented, and implementing distributive policies in a non-coercive manner (Ruger 2006) .
Our findings suggest a potential conflict between these two forms of justice. On one hand, there is a growing consensus that distributive justice requires us to address within-country as well as between-country inequalities in health and health care, particularly in low-and middle-income countries. Doing so may require prioritizing policies and programmes that address equality and fairness rather than overall improvement, and de-prioritizing those that increase inequalities even if they improve overall health or health care. This includes policies and programmes that have successfully improved health and health care (but exacerbated inequalities) in high-and middle-income countries. For example, there is evidence that interventions that reduced overall infant mortality in Brazil between the 1960s and 1990s also increased relative inequalities (Victora et al. 2000) , and it has been argued that interventions successful in reducing average smoking have exacerbated inequalities (Frohlich and Potvin 2008) .
On the other hand, procedural justice requires us to ensure that the residents of low-and middle-income countries are 
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adequately represented in global health priority-setting, particularly in the context of disagreements over the fair distribution of resources. Our results indicate that residents of these countries may not favour the prioritization of within-country health equality and fairness to the same degree as residents of high-income countries. Clearly, more research is needed to better understand lay and expert values regarding global health priorities. Great caution should be taken in generalizing from survey results, which are heavily dependent on sample composition, survey design, measurement and analytic approach. Nevertheless, our preliminary results indicate that prioritizing health and health care equality and fairness in low-and middle-income countries may be fair according to principles of distributive justice, but it also may not reflect the preferences of those who will bear the burden of ensuing decisions.
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